Neurocomputational modeling and empirical evidence suggest that losses in neuronal signaling fidelity cause senescent changes in behavior. We applied structural equation modeling to five-occasion 13-year longitudinal data from the Berlin Aging Study (n = 447; age range at t1 = 70-102 years) to test whether trial-to-trial reaction time variability in perceptual speed (identical pictures) antecedes and signals longitudinal decline in levels of performance on perceptual speed (digit letter and identical pictures) and ideational fluency (category fluency). Higher trial-to-trial variability preceded and predicted greater cognitive decline in perceptual speed and ideational fluency. We conclude that trial-to-trial variability signals impending decline in cognitive performance, and that theories of neurocognitive aging need to postulate developmental cascades between senescent changes in variability and central tendency.
The dynamics of change and its underlying mechanisms are fundamental to the understanding of behavior, development, and aging (Baltes, Reese, & Nesselroade, 1977; Hultsch & MacDonald, 2004; Li, Huxhold, & Schmiedek, 2004a; Lindenberger & Oertzen, 2006; MacDonald, Nyberg, & Bäckman, 2006; Nesselroade & Boker, 1994) . Nesselroade (1991) (see also Li, Huxhold et al., 2004; Li, Lindenberger et al., 2004 ) differentiated between two types of within-person change: (i) intraindividual change denotes relatively permanent alterations that evolve slowly over relatively long-term time scales (e.g., months and years) and (ii) intraindividual variability (or, inconsistency) denotes transient and rapid fluctuations that occur over shorter time scales (e.g., moments and days). This study examines dynamic relations between intraindividual changes at these long-term and short-term time scales. First, we model the longitudinal change trajectories of both intraindividual cogni- * Corresponding author. tive variability and of mean levels of performance in old and very old age. Second, we test whether short-term intraindividual variability antecedes and signals impending long-term cognitive decline.
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Accumulating evidence suggests that short-term variability in cognitive performance displays relatively stable betweenperson differences over time (Hultsch, MacDonald, Hunter, Levy-Bencheton, & Strauss, 2000; Rabbitt, Osman, Moore, & Stollery, 2001; Ram, Rabbitt, Stollery, & Nesselroade, 2005) , across cognitive tasks (Fuentes, Hunter, Strauss, & Hultsch, 2001; Hultsch et al., 2000) , and across domains of functioning (Li, Aggen, Nesselroade, & Baltes, 2001) . Behavioral or neuronal indicators point to higher variability in persons with dementia (e.g., Hultsch et al., 2000) , in schizophrenic patients (e.g., Winterer & Weinberger, 2004) , and after brain injury (Stuss, Pogue, Buckle, & Bondar, 1994; West, Murphy, Armilio, Craik, & Stuss, 2002) . Importantly, adult age-related increases in cognitive variability have been observed cross-sectionally (Li, Huxhold et al., 2004; Li, Lindenberger et al., 2004; Spieler, Balota, & Faust, 1996; Williams, Hultsch, Strauss, Hunter, & Tannock, 2005 ; but see Robertson, Myerson, & Hale, 2006; Shammi, Bosman, & Stuss, 1998) and longitudinally (Deary & 
